The use of the Howard mold count in the quality grading of food products had its inception in 1911 when it was first used in connection with tomato products to indicate the efficiency of trimming, sorting and manufacturing procedures (Howard, 1911) . Needham and Fellers (1925) applied the Howard method to strawberries and blackberries and this method has since been applied to other berry fruits including raspberries. Mold counts are currently regarded by some workers as synonymous with the extent of decomposition and mushiness. Rendle (1933) who was conceined with "mushiness" of raspberries during their transportation to canning factories, made no mention of molds. He showed that the pectic constituents cementing the cell walls of this fruit are subject to more rapid changes than occur in most fruits during ripening and that these changes take place even more rapidly after the fruit is picked.
Byssochlamys fulva was found responsible for the breakdown of pectinous material in raspberries and complete disintegration of the fruit (Olliver and Smith, 1933) . The degree of softening was unrelated to the amount of visible mycelia.
Botrytis cinerea, which is known to attack berry fruits, required a pH of 6.5 on potato decoction medium I Journal Article No. 1493. for optimum pectolytic enzyme production (Fernando, 1937) . When conditions were made acid little enzyme activity was noted despite good growth of the mold. It is concluded that relatively little is known as to the conditions under which fungi produce pectolytic enzymes (Phaff, 1946) .
Recently, producers and processors of black raspberries in Michigan have been concerned, especially during humid seasons, with government seizure and rerouting of their produce executed on the basis of the Howard mold count. This matter was investigated by Fabian et al. (1951) A one per cent citrus pectin3 medium and a one per cent apple pectin4 medium, with pectin as the sole source of carbon were prepared using the mineral base described by Phaff (1946) . These media were dispensed in the same manner as the black raspberry extract. The medium containing the apple pectin showed a pH Qf 5.4; and the pH of the medium containing the citrus pectin was 6.3.
Preparation of Samples. Each flask was inoculated with 5 ml of spore suspension and incubated at 22 to 25 C for seven days. Samples for testing were obtained by carefully tilting the flasks and aseptically removing portions of the culture media.
Method of Enzyme Testing. A 1 per cent pectin solution was prepared by adding special pectin" to sodium citrate-citric acid buffer at pH 4.0 according to the method given by Bell et al. (1950) . The pectin solution was allowed to stand for several hours before tests were conducted in order to offset any increase in apparent viscosity (Kertesz, 1951) . Two ml of the culture fluid was added to 20 ml of the test pectin solution and the mixture was incubated in a thermostatically controlled water bath at 30 C for 45 min. gm portions of the whole black raspberries. Heated Pectinol M solution was added to four other samples as controls. At the end of 5 hr the 2 lots of raspberries were compared macroscopically for disintegration. The samples were also placed on N 40 mesh screens and drained weight readings were made after 2 min.
RESUI.Ts
The six molds tested grew well in the 3 media used.
However, the behavior of the molds in producing pectolytic enzymes varied considerably. Penicillium sp., in the black raspberry extract showed the most active pectolytic enzyme production. There-fore, this was examined throughout the 7 day period. The average per cent loss in viscosity is given in figure 1 .
The 1 per cent Pectinol M solution which was added to the whole black raspberries resulted in an almost complete disintegration of the berries within 5 hours to such an extent that their structural characteristics had disappeared (figure 2). After this time these samples showed an average loss of twelve percent in drained weight as compared to the weight of berries which had been covered with heat-treated Pectinol M solution.
DISCUSSION
While the limitations of the viscosity method of measuring pectolytic activity are well recognized (Kertesz, 1951) , the application of the method in this study has served to emphasize the pronounced variationswhich may occur in production of pectolytic enzymes by molds. The most significant variation was the difference in pectolytic enzyme production by the various molds in the black raspberry extract.
The data presented here substantiate the work of Fabian et al. (1951) It is appreciated that the production of pectolytic enzymes by molds depends on many factors. Individual strains of molds too, have been shown to vary greatly in their activity (Proskuriakov and Ossipov, 1939) . In this study, the behavior of the molds in producing pectolytic enzymes was undoubtedly influenced by variations in the constituents of the media and the pH. While the literature shows the pH optimum for fungal pectin polygalacturonase to be in the neighborhood of 3.5, Kertesz (1951) cites several sources which have listed optima ranges up to pH 7.0. He suggests that such wide variations in these optimum ranges could be attributed to the combined action of pectin-methyl esterase and pectin-polygalacturonase acting simultaneously in the solutions tested. It would appear that pH alone was not the limiting factor in this study, as was noted by the appearance of optimum activity of Pullularia sp. and Penicillium sp. in black raspberry extract in contrast to Fusarium sp., which showed maximum pectolytic enzyme production in the citrus pectin medium.
Gel formation by Botrytis cinerea in the raspberry extract and in the apple pectin medium, both of which had low pH values, was likely due to the formation of a pectin-methylesterase like enzyme. Kertesz (1951) has pointed out that the activity of pectin-methylesterase of fungal origin, drops rapidly as the pH is raised above pH 5.0. This would presumably account for the lack of gel formation by Botrytis cinerea in the citrus pectin medium.
Unquestionably, factors other than the ability of molds to produce pectolytic enzymes enter into the breakdown of black raspberries. One consideration is the rapid pectic changes occurring during ripening and also following picking (Rendle, 1933) . Ripe berries held for a prolonged period in the field or after picking would be expected to show a higher mold count than might be found in other classes of fruits. However, the presence of 100 per cent positive mold counts fields can be noted for this fruit when the mold filaments occupy as little as 0.00162 per cent of the total puree volume (Beneke, 1950b) .
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SUMMARY
Representatives of the six genera of molds found most commonly in black raspberries during the 1950 season were tested for pectolytic enzyme production.
Under the conditions of these experiments Alternaria humicola and Cladosporium sp. produced little or no pectolytic activity when grown in black raspberry extract. This was in contrast to their behavior in other media and in contrast to Pullularia sp., Fusarium sp., Botrytis cinerea, and Penicillium sp.
In black raspberry extract Penicillium sp. and Pullularia sp. showed the greatest pectolytic activity. (1950) , in a comparative study of media for the detection of streptococci in water and sewage, reported that azide dextrose broth was far superior to any of the other media employed for this purpose. Using this medium, Mallmann and Litsky (1951) reported that the numbers of coliform bacteria and enterococci were recovered in about the same numbers from soil freshly treated with sewage.
Because dextrose azide broth supported the growth of a few other nonstreptococcal forms, Litsky, Mallmann, and Fifield (1953) developed ethyl violet azide broth as a confirmatory medium for the enterococci. It was reported that, when using azide dextrose broth as a presumptive test and ethyl violet azide broth for the confirmation, 100 to 10,000 more enterococci were detected in polluted water than were detected by other methods. The effectiveness of this test suggested that a review of the coliform-enterococcus ratio in polluted water should be undertaken. 
METHODS

